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 The purpose of this research is to articulate the relationships that exist between 
housing affordability by metropolitan areas and the following variables: housing costs, 
income, educational attainment, population density, population growth rate, and 
employment composition by economic sector (professional, sales and office, and 
service).  This paper will contribute to the existing affordability literature by considering 
all of these variables simultaneously through a regression equation based on US Census 
data. 
 The findings indicate that housing affordability is geographically differentiated 
with the West Coast metropolitan areas being the least affordable and the South Central 
metropolitan areas being most affordable. Some of the predictors of housing affordability 
appeared to be educational attainment, employment mix, and population density based on 
correlation and regression results. 
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CHAPTER I 
 
INTRODUCTION 
 
 
 
 It is well publicized that housing costs have been rising faster than incomes across 
the United States in many metropolitan areas.  Downs (2005, p. 20) documented that 
22.3 million American households (21.1 percent of all American households and 53.6 
percent of all those with incomes below 80 percent of the national median) had a housing 
affordability problem in 1999 Since 1999, the median sales price of a single family 
home rose 43.2 percent in just five years from $133,300 to $191, 000 (in current dollars) 
(Downs 2005).  Across the United States, median household incomes rose only slightly in 
the same five-year period (Downs 2005). 
 The cost of housing is not uniform across the United States and certain 
metropolitan areas show a larger increase in home prices than others.  According to the 
Office of Federal Housing Enterprise Oversight (OFHEO), home prices across the nation 
have increased about 50 percent in the past five years.  Housing markets in Florida, 
California, Nevada, and Arizona show the highest rates of house price appreciation over 
the past year averaging an increase of 30 percent (Russel and Mullin 2005).  Fiserv CSW, 
a leading home price research company, analyzed housing market data from the five-year 
period from 1999 to 2004 and found that home prices in the Miami-Fort Lauderdale 
metro have doubled over the last five years, and [are] forecasting that they 
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will appreciate another 16.4 percent this year and that over the past five years home 
prices in the Los Angeles area appreciated 125 percent, with prices in a handful of zip 
codes up nearly 200 percent (Max 2005, p. 1).   
Data from the U.S. Bureau of Labor Statistics (2006) shows Metropolitan Areas 
(MAs) in states that rank highest for percentage increases in job growth (Arizona, 
Nevada, and Florida from 1995-1996 and Arizona, California, and Nevada from 2004-
2005) have similar rankings as the highest ranked MAs for increases in home prices 
(Arizona Department of Economic Security 2006).  A Brookings Institution report also 
shows similarities in the growth rate rankings of high human capital1 cities and cities 
with strong service industries suggesting a negative correlation exists between the 
percentage of civilians employed in manufacturing (in 1990) and the growth rate between 
1990 and 2000 (Glaeser and Shapiro 2001).  Areas with high growth rates tend to be 
leading contributors to job growth in the new economy.  That is, those areas where the 
employment sector consists largely of highly educated and skilled white-collar workers in 
service-oriented employment and where manufacturing industries make up a smaller 
portion of employment in the region.   
Glaeser and Shapiro (2001) also find that cities with a higher median household 
income grew at a much faster rate than cities with lower household median incomes.  
They show that areas whose household median income is greater than $30,000 had an 
approximate growth rate of 18 percent between 1990 and 2000 while areas whose 
household median income is less than $20,000 had a less than one percent increase. 
                                                
1 High human capital cities refers to cities whose population is highly skilled with a substantial 
percentage of the workforce with a college degree. 
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Existing literature infers that housing affordability 2  problems in select 
metropolitan areas are a function of home prices, household incomes, population growth 
rates, population densities, education level, and employment composition.  However, all 
of these variables have not previously been studied simultaneously.  It is important to 
study all of these variables together in order to find out which variables have the most 
influence on housing affordability by metropolitan area.  The answer to this question 
could provide a sound basis for policy initiatives in the future.  To this end, further 
analysis of these factors could provide the answer regarding what relationships might 
exist between housing affordability and population growth rates, population densities, 
employment sector, education level and household median income.  The aim of this 
research is to describe potential factors that most significantly contribute to the 
geographic variation of housing affordability rates by metropolitan areas.  It is 
hypothesized that housing affordability problems in select metropolitan areas are a result 
of the dynamic interaction that exists between both home prices and household incomes, 
while additional important explanatory variables include the educational attainment of 
metropolitan workers, overall population densities, and relative location as measured by 
Census Division.  
                                                
2 Housing affordability for the purposes of this research refers to the ease with which the cost of housing 
can be absorbed by household income.  
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CHAPTER II 
 
REVIEW OF THE LITERATURE 
 
 
 
Recent literature on housing affordability claims that the cost of housing is an 
increasing problem across the United States.  Additionally, trends in the literature suggest 
that examining housing affordability at a regional level is of increasing importance.  
Belsky and Lambert (2001) conducted a comprehensive metropolitan-wide study of 
housing and found that metropolitan housing markets have experienced significant 
growth during the 1990s.  Between 1990 and 2000, eleven of the nations metropolitan 
areas added 250,000 or more homes and 23 metropolitan areas saw their housing stock 
expand by 25 percent or more (Belsky and Lambert 2001, p. 2).  However, affordable 
housing in many of these markets is in short supply, in part due to localized and 
restrictive regulations such as zoning, permit caps, development fees and decreased levels 
of governmental subsidies.  Belsky and Lambert (2001) argued that affordable housing 
issues must be addressed in a metropolitan context and that the balance of housing start-
ups to match employment locations must be addressed at a regional scale.  They found 
that between 1990 and 1998 higher job growth rates are located on the periphery of many 
metropolitan areas in lower density counties, while the poor are concentrated in the 
central cities of these same metropolitan markets. 
5 
 A metropolitan approach to examining housing affordability is paramount due to 
dramatic regional growth rates in recent history.  Ehrlich and Gyourko (2000) show that 
the scale and size distribution of US metropolitan areas from 1910 to 1995 have changed 
in pattern.  Prior to WWII, the countrys population was becoming increasingly 
concentrated in a few large cities where there was also a dominance of manufacturing 
activities.  The number of metropolitan areas has doubled since 1950 and the dispersion 
of this metropolitan growth was not absorbed evenly by all areas, but was concentrated in 
the second tier markets (Ehrlich and Gyourko 2000).   
Squires and Kubrin (2005) describe recent patterns of metropolitan development 
across the US and present information showing the decrease in densities across 
metropolitan areas where population density declined from 407 to 330 persons per square 
mile.  Overall, metropolitan area population increased from 55.1 per cent to 62.2 percent 
at the national level.  In the 1990s suburban population grew 17.7 percent.  Metropolitan 
areas grew from a total land area of 208,000 square miles that housed 84 million people 
in 1950 to 585,000 square miles housing 193 million people by 1990 (Squires and Kubrin 
2005).  The growth of metropolitan areas with uneven development and inequities 
between the isolated poor in central cities and the wealthier suburbs exacerbates the 
uneven development problem.   
 The dramatic increase in the physical and population size of the nations 
metropolitan areas provide sufficient evidence of their importance.  This is of particular 
interest to this thesis because both housing and employment opportunities are studied 
within a metropolitan context.  Additionally, housing affordability at the metropolitan 
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level is this thesis main focus.  Studies show that the increase in the lack of housing 
affordability impacts the population for those seeking both owner-occupied and tenured 
housing and that the problem has increased since patterns of suburbanization began to 
proliferate (Gyourko and Linneman 1993; Gyourko 1998; Case and Mayer 1996; Moore 
and Skaburskis 2004). 
 
1. Cost of Housing 
Gyourko and Linneman (1993) identified several key components of the 
affordability problem which include the increased cost of housing and real wage decline 
from 1960 to 1989.  The increased cost of housing is attributed to the proliferation of 
more stringent building codes, approval delays, low-density zoning, and impact fees.  
Over this 30-year period, the least expensive homes have increased 6.4 percent per year 
and the most expensive homes have increased 5.1 percent per year with an overall 
median of 2.3 percent per year (Gyourko and Linneman 1993). 
According to Gyourko and Linneman (2003), real wages have declined since the 
mid 1970s, especially for lower- and middle-class homeowners.  This decline has made it 
difficult to achieve homeownership.  Most home seekers in these classes are low-skilled 
workers and their wages have eroded due to an increasingly competitive global economy, 
particularly since the mid 1970s.  For example, between 1960 and 1974, the mean family 
income rose 29.1 percent but it only rose 3.3 percent from 1974 to 1989 (Gyourko and 
Linneman 1993).  After 1974 workers with less than a high school education 
experienced a 21.7 percent real wage loss and workers with a high school degree 
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showed a 14.7 percent decrease in real wages (Gyourko and Linneman 1993, p.67).  The 
education level of homeowners over this period shows that homeownership is 
increasingly associated with higher levels of educational attainment because of the 
potential to obtain a higher income (Gyourko and Linneman 1993).   
 Building on this 30-year study, Gyourko (1998) extends his findings to claim that 
affordability is more of a problem for households whose head of household is under the 
age of 36 because there is a decline in ownership rates for this demographic.  He finds an 
increase in the number of female-headed households and that the number of married 
household heads has decreased.  Gyourko (1998) further analyzes education levels and 
finds that the least well-educated class own at lower rates than in the past, particularly for 
younger age groups.   
 In a study across Canadian metropolitan areas, Moore and Skaburskis (2004) 
found that households with severe affordability problems have tripled from 4.5 percent to 
13.6 percent from 1982-1999.  These severe affordability problems are felt by all 
household types in all parts of the country but are more prevalent in the largest cities, 
especially those with higher growth rates.  Moore and Skaburskis (2004) linked the 
problem to changes in employment patterns and increased government regulations within 
the housing market.  In particular, single males and females and lone parents were most 
at risk.  In Canada, as in the United States, the affordability crisis is attributed to the lack 
of an adequate supply of affordable housing and changes in income due to economic 
restructuring (Moore and Skaburskis 2004).   
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 Housing affordability problems are increasingly associated with patterns of 
employment which have showed significant change during the era of suburbanization.  
Case and Mayer (1996) studied the Boston metropolitan area from 1982 to 1994 and 
found that house prices are related to differences in employment patterns (particularly in 
the manufacturing sector), accessibility to employment nodes, and the quality of schools 
in the local jurisdiction.  The study analyzed 168 Massachusetts towns in the Boston 
metropolitan area and the results showed that towns with the greatest appreciation rates 
were closer to Boston.  Also, home prices close to manufacturing employment 
opportunities fell because demand for these homes declined.  The authors found that 
homebuyers viewed location and accessibility to employment as an amenity.  Since 
manufacturing employment opportunities were declining, demand declined.  
Additionally, when there is a reduction in manufacturing employment, Case and Mayer 
(1996) relate the fall of home prices with the percentage of local residents employed in 
the service sector. 
 Much of the increasing housing affordability problem is attributed to increased 
government regulations including zoning, building codes, impact fees, permit caps, and 
other growth controls (Gyourko and Linneman 1993; Schill and Wachter 1995; Gyourko 
1998; Lawhon 2004).  Between 1960 and 1989, Gyourko and Linneman (1993; 
Gyourko1998) show that the quality of homes has increased such that homes are not 
produced at a low enough quality for a growing number of the population to afford. 
While their study focuses on racial segregation, Schill and Wachter (1995) found 
that non-market forces (federal and local regulations) contributed to significant 
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geographic differentiation within a housing market and they found that differences in 
local regulations can cause differences in house prices often times excluding low- and 
medium-income households.   
 Malpezzi (1996) examined supply side constraints such as average commute time, 
racial segregation, and neighborhood quality as functions of income, house prices, 
demographics, and regulation.  Regulation was measured by rent controls, land use and 
zoning regulations, infrastructure policies, and building and subdivision codes.  The 
results showed that regulation can raise house prices (rents and house value), and thus 
reduce homeownership rates; and substantial regulation can decrease homeownership by 
up to 10 percent.  Such findings are important because many high growth communities 
have implemented impact fees to offset their costs for providing the required 
infrastructure and expected level and provision of amenities. 
Lawhon (2004) describes the effects of development impact fees and growth by 
analyzing the price of housing in Loveland, Colorado and Fort Collins, Colorado between 
1983 and 1986. The study found that high growth communities that implement impact 
fees can exacerbate the housing affordability problem.  In addition to worsening the 
affordability problem, impact fees can cause the poor to pay a greater proportion of their 
income on housing (Lawhon 2004). 
 The literature reviewed above mostly finds that housing affordability is explained 
by a function of supply and demand where factors for each side are examined.  However 
the following two studies solely analyzed the physical costs of housing without utilizing 
demographic variables.  Glaeser and Gyourko (2002) argue that the price of housing is 
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close to the marginal, physical costs of new construction and that housing prices are 
significantly higher than construction costs in only a limited number of areas, such as 
California and some eastern cities.  Glaeser and Gyourko (2002) argued that excessive 
zoning3 and land use controls are the primary factors explaining the higher housing costs.  
They define a housing affordability problem as existing when housing is expensive 
relative to its fundamental costs of production.   
Glaeser and Gyourko (2002) focus on the gap between the cost of housing and the 
cost of construction.  The results showed there are three broad housing markets by 
region: 1) housing priced far below the cost of new construction (these areas are found in 
central cities in the Northeast and Midwest, or areas that are not experiencing growth); 2) 
housing priced close to construction costs (mostly in areas of robust growth or sprawl 
where land is cheap  this is most of the US); and 3) homes that price higher than the cost 
of construction (New York City, California, Northeast and South).  Glaeser and Gyourko 
(2002) argued that high cost places generally have good amenities or strong labor 
markets.  Overall, this study shows that expensive housing markets can be due to 
stringent government regulation and highly skilled labor markets that offer robust 
salaries.   
 Glaeser and Gyourko (2005) published a report illustrating that construction costs 
can directly impact population growth rates by US city.  Population growth rates were 
found to be lower in cities with a greater proportion of their housing stock valued below 
                                                
3 Excessive zoning refers to zoning codes that place multiple limitations on a property when being 
developed or re-developed.  This can include, but is not limited to zoning codes that require landscaped 
buffers, street trees, and sidewalks; or limit the development or placement of accessory buildings, parking, 
or signage. 
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the cost of new construction.  This connection was not causal in nature but suggests that 
the housing market plays a role in urban growth.  Glaeser and Gyourko (2005) used a 
data sample that included cities with at least 30,000 residents in 1970.  These cities, over 
time, experienced a decline in population when the construction cost of housing is at or 
below the price of a home.  For example, the study showed that older rust belt cities 
tended to have two thirds or more of the housing stock priced at or below construction 
value and that for 60 percent of the homes in the Northeast and Midwest, population 
declined one percent for every two percent decline in house price (Glaeser and Gyourko 
2005).  These results show that homes can be built quickly but disappear slowly; placing 
a greater importance on the existing housing stock of a city and the opportunity to 
develop human capital in a shifting economy. 
By contrast, in expensive housing markets where only 10 percent of the housing 
stock is priced below the cost of construction in many cities such as Los Angeles, San 
Diego, and Honolulu, (Glaeser and Gyourko 2005) concluded that cities with a growing 
population do so at a faster rate than cities in decline.  For example, the fastest growing 
city in the 1990s was Las Vegas; where population grew by 61.6 percent.  The fastest 
declining city among cities with a population of at least 100,000 was Hartford, CT, which 
showed a loss of 13.9 percent (Glaeser and Gyourko 2005).  Overall, the authors 
concluded that high house prices are associated with markets that have a higher income 
level.    
 According to the literature, housing affordability is also affected by the growth 
rate of an entire region.  Miller and Peng (2004) analyzed housing price volatility across 
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277 Metropolitan Statistical Areas (MSAs) and claimed that price volatility can increase 
home appreciation rates, reduce personal income growth rates and impact the population 
growth rate in complex ways.  For example, in an MSA with unconstrained supplies, the 
population growth can affect volatility.  However, in an MSA with a constrained housing 
supply, volatility can reduce population growth rates (Miller and Peng 2004). 
 Housing affordability is of particular interest in high growth regions because 
growth influences supply and demand.  Strassman (2000) examined data from 25 of the 
largest cities in the US and found that different processes can infringe upon urban 
housing markets.  Internationally, a high mobility rate indicates a high degree of housing 
welfare (or greater affordability).  Differences among mobility rates arise due to the 
unexpected changes such as the growth rate of employment.   
Strassmans (2000) study examined the influence of variables such as building 
codes, zoning, and the level of taxes that vary from one locality to another.  The results 
showed that these government interventions affect mobility and tend to increase the price 
of owner-occupied housing.  In this study, population growth was found to be more of a 
determinant of mobility than market interventions; and that mobility was not necessarily 
associated with household income growth.  Higher population growth reinforces greater 
prosperity and rising incomes, hence the demand for larger and better dwellings. 
(Strassman 2000, p. 124).  Additionally, Strassman (2000, p. 125) argued that What 
matters most are the economic fortunes of particular industries that spur the growth of 
some cities and hold back others.  Myers and Park (2002) claim that the issue of housing 
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affordability in California has been worsened by a lack of new housing construction such 
that housing markets have been unable to keep up with rapid population growth rates. 
Growth control and growth management planning policies have been enacted to 
address some of the problems that stem from rapid suburban growth.  However, poorly 
thought out growth controls in politically fragmented metropolitan areas can create 
spatial shifts in homebuilding by moving construction to nearby well-regulated localities 
(referred to as spillover effects) that can exacerbate housing affordability problems 
throughout the region.  Growth management tools include population growth or housing 
permit caps, urban growth boundaries, adequate public facility ordinances, and 
implementing various restrictive residential zones (such as large lot, low density zones). 
Byun, Waldorf, and Esparza (2005) examined growth controls and their effect on 
home building in two metropolitan areas in California (i.e., Los Angeles and San 
Francisco).  Growth controls in these areas tended to generate spillover effects and 
impact surrounding jurisdictions.  In California, generators of spillovers (i.e. local 
jurisdictions that implement growth control measures) are mostly located in the urban 
areas along the coast and the receiving communities are on the fringes of the metropolitan 
wide area.  In the Los Angeles and San Francisco metropolitan areas, excess home 
building in peripherally located communities is linked to growth controls implemented in 
nearby jurisdictions.  Of the 393 local jurisdictions that were studied, 152 (39 percent) 
did not have any growth controls implemented, 241 (61 percent) had at least one growth 
control measure and nearly 30 percent of these local jurisdictions had two or more growth 
control measure implemented (Byun et al. 2005).  Byun et al. (2005) claim that the 
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spillovers were a result of the lack of regional planning where growth management 
increased home building costs and therefore house prices.  This study of growth controls 
in California emphasizes the importance of studying home prices at a regional scale. 
 Housing problems are also exacerbated in the Atlanta region because of its rapid 
population growth.  A comprehensive study by the Atlanta Neighborhood Development 
Partnership (ANDP 2005) highlights the need for a metropolitan approach.  The Atlanta 
metropolitan area has grown from five to 28 counties in the past few decades.  Between 
1992 and 2002 Atlanta also added 1.2 million people and 626,000 jobs.  Issues cited by 
the study include the jobs-housing mismatch.  In Atlanta, housing and transportation 
costs combined account for two thirds of household income.  Nationally, 14.3 million 
households spent more than 50 percent of their income on housing while 17.3 percent 
spent between 30 and 50 percent in 2003 (ANDP 2005).  In the Atlanta region, 
moderately priced housing close to emerging employment markets are limited by 
stringent zoning restrictions that further hinder affordable housing opportunities.  These 
restrictions can limit densities, prohibit multi-family developments, and require higher 
levels of buffering and landscaping; all of which increase costs.  The ANDP (2005) 
suggests that government must encourage the private sector to provide affordable housing 
through incentives, funding, land donations, and technical assistance.  They also suggest 
that any regional approach to affordable housing should include a regional housing 
resource center, regional housing coalitions, regional fair-share plans, inclusionary 
zoning, and the establishment of housing trust funds. 
 
15 
 Two more studies provide evidence that housing affordability is linked to the 
jobs-housing imbalance that proliferates across Americas metropolitan areas (Ihlanfeldt 
1994; Levine 1998).  Levine (1998) examined the spatial distribution of affordable 
housing near employment centers for low and medium-income workers.  He found that 
there is a need for greater efforts by local jurisdictions to rezone for more affordable 
housing units closer to existing employment centers.  Levines model assumes that there 
is a shortage of affordable housing in close proximity to major suburban employment 
centers and that people who work at these sites are willing to use nearby housing if it 
were available within their price range even if it were smaller and denser.  Throughout 
his study, he found that homebuyers are finding only limited supplies of affordable and 
acceptable housing near their workplaces and that they are willing to accept a longer 
commute to buy a house that is affordable. 
Ihlanfeldt (1994) argued that job decentralization has not been uniform across 
occupational categories.  Entry-level jobs and those with low educational requirements 
have been declining within inner cities, while information-processing jobs generally 
requiring postsecondary schooling have been expanding" (Ihlandeldt 1994, p.220).  This 
phenomenon is compounded by the fact that many suburban employers are experiencing 
shortages of low-skilled workers because of the accessibility problem experienced by the 
inner city workforce and their inadequate transportation network.  Consequently, there is 
a surplus of low skilled workers in the city in addition to a shortage in the suburbs 
(Ihlanfeldt 1994).   
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2. Regionalism 
 It has already been established that employment changes affect affordability 
(Gyourko and Linneman 1993; Case and Mayer 1996; Gyourko 1998).  It is from within 
a metropolitan region that employers compete for workers and where workers find 
housing; and consequently, a regional perspective is crucial.  Metropolitan areas are 
comprised of many localities that regulate housing and these markets are spatially defined 
by income as well as their demand for amenities.   
A regional policy focus could be the appropriate unit to battle social and 
economic ills.  Katz and Rogers (2001) identify declining central cities in the midst of 
growing metropolitan areas and find that polarized income capacities and access to 
employment are the result of fragmented land use planning and the creation of 
employment opportunities that favor the highly skilled.  Regional policies are important 
because it is the regional labor market that fuels the economy.  It is maintained that 
proper land use planning and growth management could improve metro area quality and 
shared prosperity.   However, a policy goal should be to provide affordable housing 
throughout a region in order to reduce the spatial mismatch of jurisdictions (Katz and 
Rogers 2001). 
Not all metropolitan regions are the same.  Case and Mayer (1996) found that the 
structure of metropolitan housing markets can be a result of certain unique contexts.  For 
example, Houstons variations in home markets were due to quick reductions in 
entrepreneurial and professional income which may be attributed to an increase of 
immigrants and low-end demand for housing (Case and Mayer 1996).  California is 
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unique because it has an influx of immigrants (low-end demand for housing) as well as 
increases in entrepreneurial and professional income (high-end demand). In other 
metropolitan areas such as Boston, shifts in employment patterns within the region can 
cause one town to become less desirable than another.  For example, when an 
employment node loses jobs, employment is sought in other towns that tend to be less 
accessible.  Thus, transportation costs are increased to reach these new employment 
markets (Case and Mayer 1996).  Housing and transportation costs, in this context, 
combine to impact affordability although the cost of transportation may not be as 
apparent. 
 A metropolitan perspective can capture isolated variations in housing 
affordability.  Schill and Wachter (1995) show that extremely concentrated pockets of 
poverty have increased between 1980 and 1990 and are caused by both market and non-
market forces within a metropolitan area.  They suggest regulations such as zoning, 
impact fees, and growth controls exclude the poor by raising the cost of housing in local 
jurisdictions and cause the poor to search for housing elsewhere within a region.  Schill 
and Wachter (1995) show that spatial stratification is a result of public choice through 
exclusion by taxation (for amenities) and the Not In My Backyard (NIMBY) 
phenomenon. 
 Fragmented regions can create spillover effects across local jurisdictions when 
certain localities use restrictive land use constraints and exclusionary zoning (Cho and 
Linneman 1993; Meyers and Park 2002).  Cho and Linneman (1993) analyzed Fairfax 
County, Virginia to illustrate that a community with a significant amount of residentially 
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zoned land  relative to adjacent areas can generate positive spillover effects (higher 
priced homes) but if the area is zoned for large lot (low density) residential then there is a 
negative spillover effect from adjacent communities.  Local jurisdictions attempt to 
protect themselves from negative spillovers by implementing restrictive land use 
constraints which only exacerbates the housing affordability problem within a 
metropolitan context. 
   Basolo and Hastings (2003) cite the need to study housing in a regional context 
for the same reasons as Schill and Wachter (1995); central cities tend to have median 
incomes that are lower than that of the median for the region, higher poverty rates, and 
their housing values are lower compared to that of the entire region.  In a case study of 
four regions (Portland, Oregon, Minneapolis-St. Paul, Minnesota, Louisville, Kentucky, 
and New Orleans, Louisiana), Basolo and Hastings (2003) analyzed public regional 
housing policies and found that only two of the regions studied attempted a regional 
housing policy.  When a regional housing policy was created, it either had no 
enforcement mechanism or was not enforced.   Schill and Wachter blame the failure of 
regional approaches to housing on inter city competition and NIMBY attitudes.    
 While most studies argue that the central cities of large metropolitan areas have 
the greatest need for effective affordable housing policies, Bunting and Walks, et al. 
(2004) argue instead that there is an even greater need to address affordability problems 
in the suburbs.  They argue that while there are greater percentages of the population that 
are poor living in central cities, there is a greater number of households suffering from 
affordability problems in the suburbs and this has been overlooked because these 
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households are widely scattered across the suburbs.  Bunting and Walks, et al. (2004) 
studied the nine largest urban centers in Canada and focused on renters experiencing 
affordability problems.  Out of the four sub components of a metropolitan area (inner 
city, inner suburbs, outer suburbs and exurbs), it was found that the inner suburbs showed 
higher numbers of tenants with affordability problems.   
 There is consensus among housing advocates that housing must be more 
effectively addressed in the policy realm.  Dreier (2000, p. 66) argued that housing 
problems are so acute that housing should be put back on the nations political agenda 
and suggests that an attempt be initiated to develop a progressive housing agenda: 
 
 
 
A progressive Federal housing policy should accomplish three things: 
First, it should help house the poor and working class and provide them 
with housing choices besides living in high-poverty areas or distressed 
neighborhoods.  Economic globalization has transformed the U.S. 
economy and produced growing economic inequality and deepening 
poverty.  Some form of government support is necessary to make housing 
economically manageable for the poor as well as for growing segments of 
the working class.  Second, it should stimulate homebuilding and 
homebuying, particularly for the middle class.  In doing so, it should direct 
government help to those who could not otherwise achieve the American 
Dream.  The well-known multiplier effects of homebuilding will help 
stimulate jobs and economic growth.  Third, housing policy should help 
rebuild the social and economic fabric of troubled neighborhoods 
overwhelmed by unemployment, concentrated poverty, crime, drugs, 
abandoned buildings, and hopelessness (Drier 2000, p.66). 
 
 
 
 For some policy analysts, part of any national housing agenda should include a 
growth management approach at the regional scale.  A recent joint symposium on growth 
management and affordable housing sponsored by the Department of Housing and Urban 
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Development, The Fannie Mae Foundation, the National Association of Realtors, and 
The Brookings Institution (Downs 2004) articulated three themes in this regard: 1) even 
though growth management can constrain the supply in land, it is theoretically possible 
for it not to aggravate affordability problems, 2) a lack of political will and NIMBYism 
reduces the likelihood of implementing any pro-affordability provisions of growth 
management policies, 3) cooperation between advocates for growth management and 
affordable housing is imperative to ensure that growth management programs do not 
thwart the production of affordable housing (Downs 2004).   
 Downs (2004) asserts that no one program or policy will be able to address all the 
issues surrounding metropolitan growth and housing affordability.  However, the reader 
is left feeling hopeful that properly planned and executed growth management can create 
a better quality of life for residents, and it can be done without exacerbating affordability 
problems.  Specifically, "a desirable outcome will occur only if the growth management 
programs involved contain provisions specifically designed to create affordable housing 
by offsetting those aspects of growth management that inherently limit the land available 
for development and if there is a strong political will in the communities concerned to 
actually implement those pro-affordability provisions." (Downs 2004, p. 19). 
 Such issues are crucial because Drieir and Atlas (1999, p.6) have indicated that 
A census bureau study found that 48 % of American families could not afford to buy the 
median-price house in the region where they lived.   Worse still, incomes for American 
workers including white collar and professional employees have declined  real wages 
fell 1.8 percent from 1973 to 1978 and fell 9.6 percent from 1979 to 1993 (Drier and 
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Atlas 1995).  Along with this, home-ownership rates declined in the 1980s, from 65.6 
percent in 1980 to 63.9 percent in 1989. 
 
3. The New Economy 
The so-called new economy may be directly affecting housing costs because it 
has been shown that high skilled labor markets tend to be those same metropolitan areas 
faced with acute housing affordability problems.  According to Atkinson and Gottlieb 
(2001, p. 3) the New Economy  is a global knowledge and idea-based economy where 
the keys to wealth and job creation are the extent to which ideas, innovation, and 
technology are embedded in all sectors of the economy  services, manufacturing, and 
agriculture.  Atkinson and Gottlieb (2001), briefly describe the emergence of the new 
economy and how they rank metropolitan areas in a Metropolitan New Economy Index 
report.  They characterize the new economy as dispersed development in less dense areas 
of a metropolitan area.  For example, most high technology jobs are located in the 
suburbs and in the 1990s, 57 percent of all offices were located in the suburbs (Atkinson 
and Gottlieb 2001).  Unfortunately this trend increases the spatial mismatch problem 
between the underemployed and unemployed low skill population typically located in 
central cities and the available low-wage retail jobs in the periphery.   
Furthermore, the majority of new economy jobs are located in suburban office 
parks as opposed to older central cities (Atkinson and Gottlieb 2001), while 
manufacturing employment now accounts for only 14 percent of total employment.  
Many of the New Economy jobs are managerial, professional, and technical positions that 
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require at least two years of college and these types of positions have increased their total 
share of employment.  Although prevalent across the nation, new economy activities are 
more concentrated in large and mid-sized metropolitan areas.   
 The Metropolitan New Economy Index published by the Progressive Policy 
Institute (Atkinson and Gottlieb 2001) uses 16 economic indicators to assess the 50 
largest metropolitan areas.  Approximately 60 percent of the nations workforce is 
accounted for by these largest 50 metropolitan areas.  The report highlights the 
differences among metropolitan economies and focuses attention on a policy framework 
that aims at promoting fast and widely shared income growth.  The metropolitan areas 
were assessed by 16 indicators in five broad categories (Table 1) and listed the top 50 
metropolitan areas (Table 2).   
 
Table 1: Indicators of New Economy 
Broad category Indicator 
Managerial/professional jobs Knowledge jobs 
Workforce education 
Globalization Export focus on manufacturing 
Gazelles (sales growth of >=20% for 4 years) 
Job churning (business starts vs. failures) 
Economic dynamism and competition 
New publicly traded companies 
Online population 
Broadband telecom 
Computer use in schools 
Commercial internet domains 
Transformation to a digital economy 
Internet backbone 
High-tech jobs 
Degrees granted in science and engineering 
Patents 
Academic R&D funding 
Technological innovation capacity 
Venture capital 
Source: Atkinson and Gotlieb, 2001 
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Table 2: New Economy Ranking, 1999 
RANK Metropolitan Area RANK Metropolitan Area 
1 San Francisco 26 Richmond 
2 Austin 27 St. Louis 
3 Seattle 28 Detroit 
4 Raleigh-Durham 29 Indianapolis 
5 San Diego 30 Charlotte 
6 Washington 31 Buffalo 
7 Denver 32 Nashville 
8 Boston 33 Cleveland 
9 Salt Lake City 34 Cincinnati 
10 Minneapolis 35 Las Vegas 
11 Atlanta 36 Columbus 
12 Dallas 37 Pittsburgh 
13 Miami 38 New Orleans 
14 Houston 39 Oklahoma City 
15 Portland 40 Milwaukee 
16 Phoenix 41 West Palm Beach 
17 New York 42 Dayton 
18 Philadelphia 43 Tampa 
19 Chicago 44 Norfolk 
20 Los Angeles 45 Greensboro 
21 Rochester 46 Louisville 
22 Hartford 47 Memphis 
23 Sacramento 48 Jacksonville 
24 Kansas City 49 San Antonio 
25 Orlando 50 Grand Rapids 
Source: Atkinson and Gottleib (2001) 
 
 
 
 According to Atkinson and Gottlieb (2001), the top ten new economy 
metropolitan areas included San Francisco, Austin, Seattle, Raleigh-Durham, San Diego, 
Washington, Denver, Boston, Salt Lake City, and Minneapolis.  These regions generated 
a high concentration of managers, professionals, and college-educated residents working 
in knowledge jobs, a large share of companies and residents embracing the digital 
economy, an innovation infrastructure (one that supports technological innovation, 
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including universities that graduate a large number of scientists and engineers, conduct 
research, and interact with companies in the region), and adapted quickly by showing a 
high rate of creative destruction (can shed old business practices and embrace new ones 
quickly).  These metropolitan areas also tended to be more affluent (Atkinson and 
Gottlieb 2001).  However, they mention that job growth is not the best measure of 
economic well-being because rapidly growing metros are likely to experience rising 
home prices and traffic congestion, declining open space, and increasing environmental 
pollution, among other negative impacts. (Atkinson and Gottlieb 2001, p. 12).  
Furthermore, OMara (1997, p. 2) concluded that Informationage companies, which 
greatly rely on the quality of their work force for competitive advantage, view the quality 
of housing and the local community as integral parts of their operations.  Communities 
must support the development of housing that is both affordable and attractive within a 
reasonable commuting range of its business sites.  
The aim of this research is to build on the existing literature by analyzing home 
prices, income, population growth rates, population density, employment sector, and 
education level within a single body of work.  Analysis of this data together may 
determine which of these variables most impact housing affordability within a 
metropolitan area. 
The following section of this thesis will identify potential causal factors that most 
significantly contribute to the geographic variation of housing affordability rates by 
metropolitan area.  It is assumed that economic sector (i.e. professional, sales and office, 
and service) is not truly an explanatory variable because it does not capture the skill 
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levels within the workforce.  Additionally, population growth rate is not believed to help 
explain housing affordability because there are too many factors that can impact growth 
(i.e. permit caps, urban growth boundaries, the review process, supply and demand of 
housing stock). It is hypothesized that housing affordability problems in select 
metropolitan areas are a result of the dynamic interaction that exists between both home 
prices and household incomes, while additional important explanatory variables include 
the educational attainment of metropolitan workers, overall population densities, and 
relative location as measured by Census Division.      
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CHAPTER III 
 
RESEARCH DESIGN 
 
 
 
It is hypothesized in this thesis that the spatial variation in housing affordability 
rate by metropolitan area can be explained by the variation in specific key independent 
variables including: home prices, household incomes, educational attainment, and 
population density. 
 The model will be tested across 276 metropolitan areas4 where the spatial units 
will include Metropolitan Statistical Areas (MSAs) and Consolidated Metropolitan 
Statistical Areas (CMSAs) as defined by the Office of Management and Budget as 
defined for the 2000 census.  The four CMSAs located in Puerto Rico have been omitted 
due to the vastly differing economic characteristics of those areas. A MSA is a 
geographic entity defined by the federal Office of Management and Budget for use by 
federal statistical agencies, based on the concept of a core area with a large population 
nucleus, plus adjacent communities having a high degree of economic and social 
integration with that core. Qualification of an MSA requires the presence of a city with 
50,000 or more inhabitants, or the presence of an Urbanized Area (UA) and a total 
population of at least 100,000 (75,000 in New England). The county or counties 
containing the largest city and surrounding densely settled territory are central counties of 
the MSA. Additional outlying counties qualify to be included in the MSA by meeting 
                                                
4 The 2000 Census actually contains 280 metropolitan areas; however, the four Puerto Rican MAs were 
removed from this research due to their vastly different economic circumstances. 
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certain other criteria of metropolitan character, such as a specified minimum population 
density or percentage of the population that is urban. MSAs in New England are defined 
in terms of minor civil divisions, following rules concerning commuting and population 
density.  A CMSA is a geographic entity defined by the federal Office of Management 
and Budget for use by federal statistical agencies. An area becomes a CMSA if it meets 
the requirements to qualify as a metropolitan statistical area, has a population of 
1,000,000 or more, if component parts are recognized as primary metropolitan statistical 
areas, and local opinion favors the designation. 
Table 3 is a list of the variables and their descriptions used in this analysis.  All 
variables are derived from the US Bureau of the Census STF 1 and 3 or the 2002 
Economic Census.  The dependent variable in this analysis is housing affordability and is 
expressed as the relationship between median housing value and median household 
incomes.  Chaplin and Freeman (1999) explain that while this ratio is the most popular 
measure (used internationally), it does not account for the non-housing consumption of 
goods.  The formula for housing affordability is described as follows: 
 
 
 
    Housing Affordability Ratio  =  Median housing value    
       Median household income      
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Table 3: Variables and their Descriptions 
 
Dependent Variable              Description 
Housing Affordability The ratio of median housing value to the household incomes of 
owner-occupants  
Median housing value* This measure represents the middle value (if n is odd) or the average 
of the two middle values (if n is even) in an ordered list of housing 
values and divides the total frequency distribution into two equal 
parts: one-half of the cases fall below the median and one-half of the 
cases exceed the median.  Value is respondent reported. 
Median Household Income* The median income divides the income distribution into two equal 
groups, one having incomes above the median, and other having 
incomes below the median 
Independent Variables-Demographic and Growth 
Growth Rate (1990-2000)*, ** The rate at which a population is increasing (or decreasing) in a 
given year due to natural increase and net migration, expressed as a 
percentage of the base population 
Total Population* All people, male and female, child and adult, living in a given 
geographic area. 
Population Density* Total population or number of housing units within a geographic 
entity (for example, United States, state, county, place) divided by 
the land area of that entity measured in square kilometers or square 
miles. Density is expressed as both "people (or housing units) per 
square kilometer" and "people (or housing units) per square mile" of 
land area 
Independent Variables-New Economy 
Educational Attainment* Refers to the highest level of education completed in terms of the 
highest degree or the highest level of schooling completed 
Employment Sector Taken from the 2002 Economic Census and shown as percent 
distribution by occupation in professional, service, and sales and 
office work. 
Independent Variables-Geographic 
Regions (see Table 4) Numbers 1 through 4 representing one of four regions of the United 
States  
Divisions (see Table 4) Numbers 1 through 9 representing one of nine division of the United 
States 
 
*Sources: US Bureau of the Census: STF 1 and STF 3 
** Growth rate between 1990 and 2000 Census data 
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Median housing value represents the middle value (if n is odd) or the average of 
the two middle values (if n is even) in an ordered list of housing values and divides the 
total frequency distribution into two equal parts: one-half of the cases fall below the 
median and one-half of the cases exceed the median.  Median household income divides 
the income distribution into two equal groups, one having incomes above the median, and 
the other having incomes below the median.  The resulting housing affordability ratio is 
the ability of all income groups to purchase housing of the type and quality they want 
where income determines the extent to which households can maximize housing 
preference.  For example, it can be inferred that a metropolitan area with a housing 
affordability ratio score of four means that residents consume a larger portion of their 
household income for housing costs.  Likewise a metropolitan area with a housing 
affordability ratio of two suggests that the housing market is more affordable because 
housing costs consume a smaller proportion of household income.  Hypothetically, a 
metropolitan area with a housing affordability ratio of two may be due to a median 
household income of $40,000 and a median housing value of $80,000.  By contrast, a 
metropolitan area with a housing affordability ratio of four may be due to a median 
household income of $40,000 and median housing values of $160,000.  In the latter 
metropolitan area, home ownership may be more elusive even though median household 
income is comparable. 
 The independent variables that shape housing affordability and are included in 
this analysis are divided between various socio-economic/demographic and growth 
measures and new economy indicators.  Some of these variables were chosen as proxy 
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variables because growth management is an umbrella term used to describe how a 
geographic unit creates policies to address each of these issues.  In this research we 
choose metropolitan area as the geographic unit because it is the metropolitan area in 
which the population lives and works.  Population size, population density, and 
population growth rate are measurable indicators of how localities address growth-based 
issues.  Population includes all people, male and female, child and adult, living in a given 
geographic area.  Population density indicates the amount of people per square mile of 
land area.  This population measure can capture the extent of sprawl and may be a good 
surrogate indicator of whether or not a community practices growth management.  In this 
thesis, growth rates are determined by comparing the 1990 census population size to 2000 
census population levels, thus measuring the rate at which a population is increasing (or 
decreasing) in any given year due to natural increase and net migration.     
It is assumed that highly skilled new economy metropolitan areas will include 
well-educated labor pools. Educational attainment refers to the highest level of education 
completed in terms of the highest degree or the highest level of schooling completed.  
This analysis uses the level of educational attainment (expressed as a percentage of the 
population who have attained a bachelors degree or higher) because this indicates the 
level of skill in the workforce and the potential for higher paying new economy 
employment.   
 The comparison of the metro-wide employment sectors can also measure the level 
of participation in a new economy environment.  It is an important factor in analysis 
because it can indicate the metropolitan areas adaptation to new economic trends as well 
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as economic diversification.  The new economy will be analyzed by measuring the 
percentage of total employment in the following types of occupations: professional, 
service, and sales and office.  These occupational categories were chosen over industry 
codes because occupation can provide a better indication of an individuals skill set.  For 
example, within a single industry code, such as manufacturing, there are employees who 
are involved in research and development as well as those who work the shop floor.  It is 
assumed that each of these employees will have obtained a different level of education 
and skill set. 
 The final independent variable, used to capture regional characteristics found 
across the United States, included in this model are the census regions and divisions.  
Table 4 lists the four regions (Northeast, Midwest, South, and West) and nine divisions 
(New England, Middle Atlantic, East North Central, West North Central, South Atlantic, 
East South Central, West South Central, Mountain, and Pacific) as defined by the US 
Census Bureau. 
The analysis will include a correlation of the dependent variable to each 
independent variable.  A multiple linear regression analysis will be performed using the 
following methods:  1) Fit a full model with all the independent variables and conduct a 
diagnostic analysis using added variable plots and residual plots; 2) Check for 
multicollinearity (MC) using a correlation matrix, condition numbers and the variance 
inflation factors (VIF); 3) use forward selection, backward elimination, and stepwise 
selection to select a best regression equation; and finally, run a regression analysis using 
the best model. 
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Table 4: US Census Bureau Regions and Divisions 
Division 1: New England 
Connecticut New Hampshire 
Maine Rhode Island 
Massachusettes Vermont 
Division 2: Middle Atlantic 
New Jersey New York 
Region 1 (Northeast) 
Pennsylvania  
Division 3: East North Central 
Indiana Wisconsin 
Illinois Ohio 
Michigan  
Disivion 4: West North Central 
Iowa Nebraska 
Kansas North Dakota 
Minnesota South Dakota 
Region 2 (Midwest) 
Missouri  
Division 5: South Atlantic 
Delaware North Carolina 
Maryland South Carolina 
District of Columbia Virginia 
Florida West Virginia 
Georgia  
Division 6: East South Central 
Alabama Mississippi 
Kentucky Tennessee 
Division 7: West South Central 
Arkansas Oklahoma 
Region 3 (South) 
Louisiana Texas 
Division 8: Mountain 
Arizona Montana 
Colorado Utah 
Idaho Nevada 
New Mexico Wyoming 
Division 9: Pacific 
Alaska Oregon 
California Washington 
Region 4 (West) 
Hawaii  
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The independent variables in this model were carefully researched and based on 
prior research in the literature reviewed, but of course, there are limitations to this model.  
First of all, the proxy variables that are used for the new economy and growth 
management are simply crude indicators.  Also, this thesis research focuses on 
metropolitan areas across the United States so it is important to acknowledge that the data 
offer limited insights to local trends nor does it explain the potential differences, which 
can be quite significant, within a metropolitan area.   
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CHAPTER IV 
 
FINDINGS 
 
 
 
1. The Spatial Distribution of Housing Affordability by MA. 
 Figure 1 illustrates the spatial variation of housing affordability by metropolitan 
area and has been classified by natural breaks although the upper limit of the second class 
interval and the lower limit of the third class interval has been altered to utilize the 
Department of Housing and Urban Developments (HUD) definition of affordability.  
HUD indicates that a housing affordability ratio of less than 3 is affordable.  With this 
alteration, Figure 1 clearly shows those metropolitan areas that are considered 
unaffordable; that being those metropolitan areas identified by largest class intervals.  
The housing affordability ratio is a broad indicator that uses median housing value 
divided by median household income as a proxy to measure housing affordability where 
a lower score indicates that the market is more affordable.  The ratio has been extensively 
used in previous studies because it accounts for the different purchasing powers and cost 
of living that occur between metropolitan areas that may have very different economies.  
 Figure 1 clearly reveals that affordability by metropolitan area is regionally 
differentiated.  This regionalization of housing affordability is most distinct in the West 
Census Region where the average housing affordability ratio is 3.34 (n=51 MAs) 
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compared to a United States (n=276) average of 2.52.  The geography of housing 
affordability for the other Census Regions is more complex and less straightforward.  For 
example, the Northeast, Midwest, and South US Census Regions contain metropolitan 
areas that have a far greater range of housing affordability scores; and whose average 
housing affordability score is nearer to or below the average for the nation (Northeast = 
2.54, Midwest = 2.31, and South = 2.29).  The central and southern portion of the United 
States (the West South Central Census Division) appear to have a larger percentage of 
their metropolitan areas with lower housing affordability scores (median of 2.08, n=41) 
than any of the other sub-regions. Table 5 below provides the housing affordability ratio 
by Census-defined region and Census division. 
Table 5: Housing Affordability Ratio by Census Region and Division, 2000
  Mean Housing Affordability Ratio
United States 2.52 
Northeast Region, n=35 2.54 
  New England, n=11 2.96 
  Middle Atlantic, n=24 2.36 
Midwest Region, n=71 2.31 
  East North Central, n=44 2.34 
  West North Central, n=27 2.29 
South Region, n=119 2.29 
  South Atlantic, n=55 2.43 
  East South Central, n=23 2.33 
  West South Central, n=41 2.08 
West Region, n=51 3.34 
  Mountain, n=24 2.91 
  Pacific, n=27 3.72 
 
 
 
 In Figure 1, the central part of the United States broadly located within the 
Mississippi River basin shows a proliferation of metropolitan areas with low affordability 
 
37 
ratio scores indicating that the housing values in these areas are low relative to household 
income.  More detailed regional comparisons will be presented in Chapter IV section 3 of 
this thesis. 
 
1.1 Most Affordable Housing Markets by Metropolitan Area 
The most affordable housing markets in the nation appear to be geographically 
clustered in the South Census Region and particularly the West South Central Census 
Division including Texas which has a significant number of metropolitan areas with low 
housing affordability scores.  Table 6 ranks the 20 most affordable metropolitan areas.  
Of the 20 most affordable housing markets in the nation, 16 are located
in the West South Central Division and 14 of these markets are located in Texas 
including five of the six most affordable markets in the nation as described by the 
housing affordability ratio.  These metropolitan areas include OdessaMidland, TX 
(1.54), BeaumontPort Arthur, TX (1.64), and Wichita Falls, TX (1.75). 
The average housing affordability ratio for the twenty most affordable 
metropolitan areas is 1.81 compared to a national average of 2.52.  The most affordable 
MAs have house values that are less than twice as high as their median household 
incomes.  It appears that the significant variation in housing values best explains the 
geography of housing affordability rather than the variation in median household income.  
For example, across the 276 MAs in this study, the average median housing value 
was$100,693 while the average median household income was $39,331.  However, for  
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the twenty most affordable MAs, the average median house value was significantly lower 
at $63,440 while the average median household income of $34,977 was more closely 
comparable to the national average.    
With so many of the most affordable areas in Texas, it is possible that a large, 
relatively low-income Hispanic or Latino population demands lower-priced housing.  For 
Table 6: 20 Most Affordable Metropolitan Areas, 2000 
Rank Metropolitan Areas 
Housing 
Affordability 
Ratio 
Median 
Household 
Income 
Median 
Housing 
Value 
1 Odessa--Midland, TX MSA 1.54 34773 53500 
2 Beaumont--Port Arthur, TX MSA 1.64 35669 58500 
3 Pine Bluff, AR MSA 1.72 31327 53800 
4 Wichita Falls, TX MSA 1.75 34098 59800 
5 Abilene, TX MSA 1.76 34035 60000 
6 Victoria, TX MSA 1.77 38732 68600 
7 Enid, OK MSA 1.79 33006 59100 
8 Decatur, IL MSA 1.81 37859 68500 
9 Elmira, NY MSA 1.82 36415 66200 
10 Sherman--Denison, TX MSA 1.82 37178 67800 
11 
Brownsville--Harlingen--San Benito, 
TX MSA 1.84 26155 48000 
12 
McAllen--Edinburg--Mission, TX 
MSA 1.85 24863 46000 
13 Jamestown, NY MSA 1.87 33458 62700 
14 Corpus Christi, TX MSA 1.88 35773 67100 
15 Wichita, KS MSA 1.88 42651 80400 
16 San Angelo, TX MSA 1.89 33148 62700 
17 San Antonio, TX MSA 1.89 39140 74100 
18 Texarkana, TX--Texarkana, AR MSA 1.90 32238 61100 
19 Longview--Marshall, TX MSA 1.91 34253 65300 
20 
Houston--Galveston--Brazoria, TX 
CMSA 1.91 44761 85600 
Mean Scores 1.81 34977 63440 
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the 14 Texas metropolitan areas listed in the most affordable top twenty, the average 
Hispanic or Latino population was 33.4 percent (n=14, median=29.8 percent).  Nationally, 
the 2000 census estimates that 12.5 percent of the United States population is Hispanic or 
Latino.  While the 14 Texas metropolitan areas have a high Hispanic or Latino market 
share, the percentage of Hispanic or Latino for all twenty of the most affordable areas is 
much lower (24.34 percent).   
Other explanations for the affordability of many Texas metropolitan areas may be 
explained by the relatively relaxed regulatory environment that exists in Texas.  Texas 
has a history of little or no land use regulations, and zoning was not implemented in the 
larger metropolitan areas until fairly recently.  Development patterns in Texas are partly 
the result of an abundant supply of land and an automobile-dependent commute that 
seems to have encouraged sprawl.  It is surprising that metropolitan areas as large as San 
Antonio (housing affordability ratio of 1.89) and especially Houston (housing 
affordability ratio of 1.91) are featured in the 20 most affordable metropolitan area 
rankings.  The U.S. Census indicates that the San Antonio metropolitan area has grown 
806.8 square miles between 1990 and 2000 (from 2,519.6 square miles to 3,326.4 square 
miles) while Houston has grown 597.59 square miles (from 7,107.4 square miles to 
7,704.99 square miles) over the same period.  Smart Growth America lists Houston and 
San Antonio among the nations most sprawling metropolitan areas (Ewing, Pendall et al. 
2002).   
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1.2 Least Affordable Housing Markets by Metropolitan Area 
Of the 20 least affordable metropolitan areas (Table 7), 17 are located in the West 
Census Region (14 of which are in the Pacific Division 3.72, n=27), and seven in 
California. The Northeast contains the remaining three least affordable metropolitan areas 
listed in the top twenty ranking; including New York, BarnstableYarmouth, and 
Boston.   
The average housing affordability ratio for the 20 least affordable metroplitan 
areas is 4.19.  Compared to the national average of 2.52, these metropolitan areas have 
significantly higher housing costs relative to income.  For example, closer examination of 
Table 7 shows that while it is evident that the average median household income of this 
group is 13 percent higher ($45,346) than the nations average ($39,331), the housing 
values of this group are 48 percent higher (where the average median housing value for 
this group is $192,140 versus $100,693.12 for the nation). 
The least affordable housing markets appear to be located along the west coast of 
the United States.  There are seven metropolitan areas that are selected by the natural 
breaks method to be in the least affordable category (MAs with the highest housing 
affordability scores, 4.50 and above, and are shown with the largest symbols in Figure 1).  
These seven metropolitan areas include Santa Barbara (5.66), San Francisco (5.50), 
Honolulu (5.29), Salinas (5.27), San Luis Obispo (5.15), San Diego (4.50), and Los 
Angeles (4.21). 
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Table 7: 20 Least Affordable Metropolitan Areas, 2000 
Metropolitan Areas 
Housing 
Affordability 
Ratio 
Median 
Household 
Income 
Median 
Housing 
Value 
1 Santa Barbara--Santa Maria--Lompoc, CA 5.66 46677 264100 
2 San Francisco--Oakland--San Jose, CA 5.50 62024 340800 
3 Honolulu, HI 5.29 51914 274600 
4 Salinas, CA 5.27 48305 254800 
5 San Luis Obispo--Atascadero--Paso Robles, CA 5.15 42428 218600 
6 San Diego, CA 4.50 47067 212000 
7 Los Angeles--Riverside--Orange County, CA 4.21 45903 193400 
8 Corvallis, OR 3.97 41897 166500 
9 New York--Northern New Jersey--Long Island, NY--NJ--CT--PA 3.93 50795 199800 
10 Santa Fe, NM 3.82 45822 174900 
11 Barnstable--Yarmouth, MA 3.82 46034 175700 
12 Bellingham, WA 3.74 40005 149500 
13 Missoula, MT 3.74 34454 128700 
14 Eugene--Springfield, OR 3.68 36942 136000 
15 Seattle--Tacoma--Bremerton, WA 3.67 50733 186100 
16 Chico--Paradise, CA 3.64 31924 116200 
17 Medford--Ashland, OR 3.62 36461 132100 
18 Boston--Worcester--Lawrence, MA--NH--ME--CT 3.57 52792 188600 
19 Portland--Salem, OR--WA 3.52 46090 162200 
20 Fort Collins--Loveland, CO 3.46 48655 168200 
Mean Scores 4.19 45346 192140 
 
 
 
It appears that house value has the most influence on the housing affordability 
score (over income).  The San FranciscoOaklandSan Jose metropolitan area has a 
particularly high median housing value ($340,800); it is the nations highest housing 
value by 24 percent (the next closest median housing value is Honolulu with a housing 
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value of $274,600).  The San Francisco areas geography (bounded by mountains and 
water) seems to act like a natural urban growth boundary making land values rise with 
demand.  Additionally, the increase in high-wage high-technology economic activity 
clustered in this region over the last 30 years has generated a significant number of high-
wage jobs; thus allowing a portion of the population to afford higher housing costs.  
OToole (2006) finds that the San Francisco Bay Area has been the least affordable 
housing market since 1989 and claims that urban growth boundaries and preserved areas 
for parks have contributed to the housing price increases. 
The thesis literature review in chapter two suggested that growth management 
legislation can influence the cost of housing.  All of the states represented by the least 
affordable metropolitan areas have state-wide comprehensive growth legislation with the 
exception of New Mexico, Montana, and Colorado.  The states with substantial 
legislation include California, Hawaii, Massachusetts, New Jersey, New York, Oregon, 
and Washington (Nelson 1995).  Strategies under the growth management umbrella, such 
as those pioneered by California in the 1970s, include urban growth boundaries, 
greenbelts, and annual limits on building permits.  These techniques were implemented to 
address growth in these states and may have contributed to the higher housing values in 
their metropolitan areas.  OToole (2006, p. 2) explains that regions with growth 
management planning have seen prices increase by 4 to 14 percent per year.  Regions 
without such planning have seen prices increase by only 1 to 3 percent per year.  
Additionally,  
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Planning advocates argue that growth boundaries, greenbelts, and other 
restrictions are needed to preserve livability.  But any benefits of these 
rules are dwarfed by the $2.7 trillion cost that planning-induced housing 
shortages have imposed on California homebuyers.  In 2005 alone, 
homebuyers paid penalties totaling at least $136 billion for the privilege of 
owning a home in California (OToole, p. 3). 
 
 
 
 One of the metropolitan areas to make the list of the 20 least affordable 
metropolitan areas that seems out of place is Missoula, MT.  The housing affordability 
score for Missoula was 3.74 which ranks as the 13th least affordable metropolitan area in 
the United States.  A closer examination of the areas housing and income history reveals 
a similar trend as the other western metropolitan areas.  The house prices in the area have 
been rising much faster than the residents incomes.  The Missoula metropolitan area has 
a median household income that is slightly lower than the average median household 
income on the national level; where Missoulas median household income is $34,454 
compared to $34,977 nationally.  However, Missoulas median housing value ($128,700) 
is much higher than the average median across all of the nations metropolitan areas 
($100,693).  Rapid population growth combined with a limited supply of land has driven 
up the price of land in Missoula and has caused working-class residents to find housing 
elsewhere.  The average cost for a residential lot in Missoula doubled in price in the last 
five years (Green 2006, p. 1).  The response by Missoulas City Council was to consider 
subdivision tools such as planned neighborhood clusters (PNCs) and density bonuses 
(Green 2006).  However, implementing more growth management tools may exacerbate 
the problem of housing affordability. 
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1.3.  Comparison of Extremes: Odessa, TX and Santa Barbara, CA 
 The OdessaMidland, Texas MA is this thesis most affordable metropolitan 
area with a housing affordability ratio score of 1.54 (median household income of 
$34,773 and median housing value of $53,500).  The low housing values in this 
metropolitan area are the main contributors to this low ratio.  OdessaMidland has a 
Hispanic/Latino population of 35.8 percent which is much higher than the national 
average of 12.5 percent.  This statistics importance is reflective of a demographic trend 
in Texas where Hispanic/Latino migrants are growing more rapidly than any other ethnic 
group (Peterson and Assanie 2005).  Fullerton (2001) argues that these migrants are less 
educated and pose a challenge for Texas since its fastest growing economic sectors 
typically require higher levels of education.  Hispanic laborers in Texas with lower levels 
of education and lower levels of incomes may contribute to lower housing costs simply 
due to the lack of demand for more expensive housing units. 
 By contrast, the Santa Barbara MA is this thesis least affordable area with a 
housing affordability ratio of 5.66 (median household income of $46,677 and median 
housing value of $264,100).  Surprisingly, Santa Barbaras population is 34.2 percent 
Hispanic/Latino which is comparable to OdessaMidland (35.8 percent).  For all the 
California metropolitan areas included in this study, the average Hispanic and Latino 
population share was 29.77 percent.   
By comparing the most and least affordable metropolitan area by Hispanic or 
Latino percentages it becomes clearer that ethnicity may not be a major determining 
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factor when metropolitan area housing affordability ratios are analyzed. However, it is 
possible that unaffordable areas with large Hispanic or Latino populations have a dual 
labor market, each with markedly different income levels and housing situations.  For 
example, low wage Hispanic or Latino laborers may commute considerable distances in 
the least affordable metropolitan areas in order to access low-wage entry-level 
opportunities in the economic centers of these regions; the less expensive housing (the 
only housing this group can afford) is typically located in the rural periphery where few 
jobs are found.  Of course, further research is needed to fully evaluate the impact of 
significant Hispanic or Latino ethnic groups on the variation in affordability in different 
regions of the United States. 
Table 8 compares the most and least affordable metropolitan areas in our study 
for a wide variety of socio-economic indicators.  Only marginal differences are revealed 
in employment by economic sector.  For example, both metropolitan areas show very 
similar percentages of their populations employed in the service sector; Odessa
Midland with 16 percent and Santa Barbara with 17 percent although the service category 
covers a broad range of employment descriptions.  Based on the education level in each 
of these metropolitan areas (OdessaMidland with 18 percent and Santa Barbara with 29 
percent of the population with a Bachelors degree or higher) variations in skill levels 
may play an important role in the determination of the type of service industries that are 
present.  Data processing is a service industry that could require a higher level of 
education compared to say janitorial services.  Although the percentage of people 
employed in each of these occupations may be similar, a higher level of education could 
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Table 8: Comparison of the Two Extremes: Odessa, TX and Santa Barbara, CA, 2000 
 Most Affordable 
Odessa, TX 
Least Affordable 
Santa Barbara, CA 
Housing Affordability Ratio 1.54 5.66 
Median Housing Value $53,500 $264,100 
Population Growth Rate: 1990 - 2000 99% 8% 
Population 237,132 399,347 
Educational Attainment (BA or greater) 18% 29% 
Median Household Income $34,773 $46,677 
Mean Annual Wage Estimate* $31,340 $40,190 
Population Density (persons per square mile) 131.6 145.9 
Economic Sector 
Professional Employment 29% 35% 
Sales and Office Employment 29% 25% 
Service Employment 16% 17% 
*All data derived from 1990 or 2000 census data per Table 1 except Mean Annual Wage 
Estimate which is taken from the May 2005 Metropolitan Area Occupational 
Employment and Wage Estimates from the Bureau of Labor Statistics. 
 
 
 
be required for data processing services.  However, it is not these services alone that 
provides a clear explanation of the types of employment in each metropolitan areas 
because, according to the 2002 US Economic Census, California has 14.2 percent of the 
US market for data processing services and 12.7 percent for janitorial services.  The 
Texas share is 10.4 percent and 7.4 percent respectively for these service industries.   
However, by considering the educational attainment and wage estimates for 
OdessaMidland and Santa Barbara it becomes clearer that the type of employment in 
each of these areas could be vastly different.  The difference in the percentage of the 
population in each of these areas with a Bachelors degree or higher may explain the 
wage differential even though the economic sector composition is markedly similar.  
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Also, for the two metropolitan areas, a surprising result is the substantial 
difference between the population growth rates of OddessaMidland (i.e. 99 percent) 
and the growth rate of Santa Barbara (i.e. 8 percent).  OdessaMidland is located in a 
state that has relatively few development regulations, thus allowing the metropolitan area 
to grow at a faster rate.  By contrast, California and its metropolitan areas have strict 
regulations for development which can significantly constrain land supply.   
As discussed previously, California is also a growth management state that 
utilizes growth management tools such as urban growth boundaries, greenbelts, and 
annual limits on building permits; all of which contribute to higher costs of development.  
Urban growth boundaries (UGBs) are used to redirect development back toward city 
centers for the purposes of preserving surrounding land for agriculture or other open-
space uses (Nelson 1995). When development is prohibited in these areas, demand for 
land increases causing the land value to increase which can lead to higher development 
costs.  Greenbelts essentially cause the same effect by placing mandatory buffers between 
areas of development to preserve environmentally sensitive areas (Nelson 1995).  One of 
the most onerous of all regulatory limitations on development is the implementation of 
building permit caps.  Generally this practice is implemented in an area that has already 
experienced significant development pressures.  Such a pressure can trigger significant 
house price increases and may also infringe upon the constitutional right of the 
landowner. 
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1.4 Regional Differences 
 Comparing the broad indicators for only two metropolitan areas (i.e. Odessa
Midland and Santa Barbara) cannot provide a definitive answer regarding national trends 
in the spatial variation of housing affordability rates.  Table 9 presents the broad trends 
and socio-economic indicators for each of the four Census regions.  As discussed earlier, 
the least affordable region is the West Census Region with a housing affordability ratio of 
3.34 compared to a low of 2.29 in the South Census Region.  Broadly speaking, it is clear 
that the regional variation in median housing value is the primary factor for the 
geographic variation in housing affordability ratio by Census Region given the marginal 
differences in median household income by Census Region.   
Table 9 also presents two interesting trends.  Besides the substantial differences in 
the average housing affordability ratio, substantively different trends are noted regarding 
the mean population growth rate and population density between the Census regions.  By 
region, the population growth rate varies greatly.  The growth rates are notably higher in 
the Sunbelt region relative to the Rustbelt which should not be surprising given the 
considerable populations shifts of the last two decades.  Growth management regulations 
may have lessened Santa Barbaras growth relative to Odessa, as evident in the previous 
comparison between the extreme metropolitan areas; the same conclusion is not evident 
at a regional scale.  With respect to regional differences in population density, the fast-
growing regions of the South and West are less densely populated than the slower-
growing metropolitan areas of the densely settled Northeast and Midwest Census regions.  
The conclusion here is that the higher house values appear to occur where land is less 
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densely settled  a counter-intuitive finding.  Some of this lower-density phenomenon in 
the West, however, is explained by the larger land areas by county in these western 
metropolitan areas. 
 
 
Table 9: Regional Comparisons, 2000 
(Value = Mean of all MAs in each Region) 
  Northeast Midwest South West 
Housing Affordability Ratio 2.54 2.31 2.29 3.34 
Median Household Income $40,733 $41,476 $36,902 $41,053 
Median Housing Value $105,483 $96,476 $84,893 $140,143 
Population Growth Rate 
(1990 to 2000) 5% 14% 24% 26% 
Population 1,388,158 671,997 769,571 1,080,062 
Population Density 
(persons per square mile) 451 284 259 202 
Educational Attainment 
(BA or greater) 23% 24% 22% 25% 
Employment Sector 
Professional Employment 33% 32% 31% 33% 
Service Employment 16% 15% 16% 16% 
Sales and Office Employment 27% 27% 27% 27% 
 
 
 
Table 9 also reveals similarities between the Census Regions in terms of median 
household income, educational attainment, and employment composition.  Across three 
of the four Census Regions average median household income varies a mere $743 
(Midwest = $41,476, West = $41,053, Northeast = $40,733).  The South has the lowest 
median household income ($36,902) which is 11 percent less than the nations highest 
average median household income. 
Regional comparisons in Table 9 show similar labor compositions for 
employment categories.  For example, the percentage of the population employed in the 
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sales and office sector across all four Census regions is identical at 27 percent.  Service 
sector employment is nearly identical across the regions with three of the four showing 
16 percent employment (the Midwest has 15 percent of its workforce employed in the 
service sector).  The professional employment sector shows the greatest range, of the 
three employment sectors, across the four Census Regions; ranging from 31 percent in 
the South to 33 percent in the Northeast and West.  The similarities in labor composition 
may be a result of this analysis using only three broad-ranging employment categories 
(i.e professional, service, and sales and office).  Additionally, the quality of work being 
performed across the regions cannot be ascertained from employment sector percentages 
alone.  If analyzed in conjunction with income levels, one might conclude that there is a 
higher level of value-added employment in those regions that have a higher level of 
educational attainment due to the higher incomes being earned. 
 
1.5 The New Economy and Housing Affordability 
The literature review for this thesis shows that the New Economy may be directly 
affecting housing costs because it has been shown that high skilled labor markets tend to 
be those same metropolitan areas faced with acute housing affordability problems.  
According to Atkinson and Gottlieb (2001, p. 3) the New Economy  is a global 
knowledge and idea-based economy where the keys to wealth and job creation are the 
extent to which ideas, innovation, and technology are embedded in all sectors of the 
economy  services, manufacturing, and agriculture.  For this reason, it is evident that 
this economic sector analysis masks the quality of jobs being performed even though new 
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economy positions are often classified as managerial, professional and technical in nature 
(hence this thesis inclusion of the professional, service, and sales and office employment 
sectors as variables in the analysis). 
The three employment sectors are shown to be comparable across regions  
especially sales and office.  Even though the number of jobs by employment sector may 
be comparable, the skills and earnings vary.  The variation in skills (educational 
attainment) and earnings (median household income) is evident in Table 9.  Furthermore, 
it is also shown that the percentage of educational attainment is directly proportional to 
median household income by region; as educational attainment increases, median 
household income also increases. 
Table 10 identifies the Census region and division for each of the top 50 New 
Economy cities as identified by Attkinson and Gottleib (2001).  Considering the New 
Economy metropolitan areas, we see that nearly half are located in the South Census 
Region (21 out of the top 50) and only 10 are located in the West Census Region.  This 
finding seems contrary to the widely believed relationship that the new economy 
metropolitan areas have the highest levels of educational attainment because the South 
has the lowest level of educational attainment in this study (22 percent) and the West has 
the highest level of educational attainment in this study (25 percent).  OMaras (1997) 
study found that the New Economy industries which greatly rely on the quality of their 
work force for competitive advantage, view the quality of housing and the local
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Table 10: New Economy Ranking, 1999 
RANK Metropolitan Area Region RANK Metropolitan Area Region 
8 Boston  Northeast 14 Houston  South 
17 New York  Northeast 25 Orlando  South 
18 Philadelphia  Northeast 26 Richmond  South 
21 Rochester  Northeast 30 Charlotte  South 
22 Hartford  Northeast 32 Nashville  South 
31 Buffalo  Northeast 38 New Orleans  South 
37 Pittsburgh  Northeast 39 Oklahoma City  South 
10 Minneapolis  Midwest 41 West Palm Beach  South 
19 Chicago  Midwest 43 Tampa  South 
24 Kansas City  Midwest 44 Norfolk  South 
27 St. Louis  Midwest 45 Greensboro  South 
28 Detroit  Midwest 46 Louisville  South 
29 Indianapolis  Midwest 47 Memphis  South 
33 Cleveland  Midwest 48 Jacksonville  South 
34 Cincinnati  Midwest 49 San Antonio  South 
36 Columbus  Midwest 1 San Francisco  West 
40 Milwaukee  Midwest 3 Seattle  West 
42 Dayton  Midwest 5 San Diego  West 
50 Grand Rapids  Midwest 7 Denver  West 
2 Austin  South 9 Salt Lake City  West 
4 Raleigh-Durham South 15 Portland  West 
6 Washington  South 16 Phoenix  West 
11 Atlanta  South 20 Los Angeles  West 
12 Dallas  South 23 Sacramento  West 
13 Miami  South 35 Las Vegas  West 
Source: Atkinson and Gottleib (2001) 
 
 
 
community as integral parts of their operations.  Communities must support the 
development of housing that is both affordable and attractive within a reasonable 
commuting range of its business sites. The New Economy industries appear to be 
looking to the South in order to create their perceived competitive advantage anew with 
the hopes of attracting educated workers. 
It is clear from Figure 1 and this analysis that geography matters.  The next 
section of these findings will show the spatial distribution of educational attainment by 
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metropolitan area as well as the spatial distribution of population density and consider the 
differences and patterns that are revealed.  The statistical analysis indicated that the 
highest correlation scores with housing affordability ratio by metropolitan area included 
educational attainment (percent of the population with a BA degree or higher), 
professional employment (percent of the population employed in the professional sector), 
and population density.   
 
2. Spatial Distribution of Educational Attainment by Metropolitan Area 
 The spatial distribution of educational attainment by metropolitan area in Figure 2 
indicates that the more educated metropolitan areas are found in the eastern half of the 
United States with clusters of MAs with higher education levels along the east coast, 
upper mid-west and eastern Texas.  Figure 2 has been classified by natural breaks with 
27 metropolitan areas classified in the highest-educated category; which includes 33.26 
percent to 47.6 percent of the metropolitan population who have obtained a bachelors 
degree or higher.   
Table 11 is a list of the top ten ranked metropolitan areas with the highest 
educational attainment.  Iowa City, IA leads the nations metropolitan areas with the 
highest educational attainment at 47.6 percent and Merced, CA ranks at the bottom with 
11.05 percent.  It is noted that the top-ranked metropolitan areas for educational 
attainment are notably university/college areas where one might expect a higher level of 
educational achievement among the population at large. The average educational 
attainment level across all 276 metropolitan areas in this analysis was 23 percent. 
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Table 11: Top 10 Metropolitan Areas by Educational Attainment, 2000  
(% BA or higher) 
Rank Metropolitan Area Educational Attainment (%) 
1 Iowa City, IA  47.6 
2 Corvallis, OR  47.4 
3 Lawrence, KS  42.7 
4 Columbia, MO  41.7 
5 Madison, WI  40.6 
6 Charlottesville, VA  40.1 
7 Santa Fe, NM  39.9 
8 Bloomington, IN  39.6 
9 Fort Collins--Loveland, CO  39.5 
10 Raleigh--Durham--Chapel Hill, NC  38.9 
 
 
 
3. Spatial Distribution of Population Density by Metropolitan Area 
 Figure 3 illustrates the spatial distribution of population density by metropolitan 
areas indicating that the most densely settled metropolitan areas are found in the 
Northeast with an additional cluster of high density metropolitan areas in the Great Lakes 
region and another cluster located in Florida.  Figure 3 has been classified by natural 
breaks with 15 metropolitan areas falling into the most densely settled category; that 
being 747 to 2029 persons per square mile.  Table 12 illustrates the top ten metropolitan 
areas by population density.  New York is the most densely settled with 2029 people per 
square mile and Flagstaff, AR is the least densely settled with 5 people per square mile.  
The average population density across all 276 metropolitan areas was 279 people per 
square mile. 
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Table 12: Top 10 Metropolitan Areas by Population Density, 2000  
Rank Metropolitan Areas Population Density (persons per square mile) 
1 New York--Northern New Jersey--Long Island, NY--NJ--CT--PA 2029 
2 Honolulu, HI 1461 
3 Chicago--Gary--Kenosha, IL--IN--WI 1322 
4 Miami--Fort Lauderdale, FL 1230 
5 Philadelphia--Wilmington--Atlantic City, PA--NJ--DE--MD 1043 
6 Providence--Fall River--Warwick, RI--MA 1042 
7 Boston--Worcester--Lawrence, MA--NH--ME--CT 1034 
8 San Francisco--Oakland--San Jose, CA 955 
9 Milwaukee--Racine, WI 942 
10 Tampa--St. Petersburg--Clearwater, FL 938 
 
 
 
The Northeast region metropolitan areas contain older central cities whose 
development patterns are much denser than the newer development patterns of the 
Sunbelt metropolitan areas given the prevailing form of transportation at the time of 
development.  For example, the Northeasts older and larger cities such as New York, 
Boston, and Philadelphia are densely populated due to the heavy reliance on public transit 
systems and the mixed-use morphology that prevailed before the advent of the 
automobile.  The same can be said for the Great Lakes and San Francisco metropolitan 
areas that are also classified as the most densely settled. 
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The next section of this thesis will present the additional statistical analysis of the 
most significant variables that explain the spatial variation of housing affordability by 
metropolitan area.   
 
4. Statistical Analysis 
 To begin the statistical analysis, four scatterplots are presented that show the 
correlation of housing affordability ratio by metropolitan area to educational attainment, 
professional employment, population density, and growth rate by metropolitan area.  
Other variables analyzed include the two remaining economic sectors: the service 
industry, and sales and office employment. 
 
4.1 Relationship Between Housing Affordability and Educational Attainment 
The level of educational attainment by metropolitan area generated the highest 
correlation coefficient score relative to the housing affordability.  The Pearsons 
Correlation coefficient was 0.45 at the 1 percent level of significance.   Pearsons was 
used in this thesis because of the relatively normal distribution curve and low standard 
deviations for the data.  Figure 4 is a scatter plot of the housing affordability ratio and 
educational attainment by metropolitan area suggesting a strong linear relationship exists 
between the two variables.  As educational attainment levels increase there is likely to be 
fewer affordable housing units in that metropolitan market.  The implication is that well-
educated metropolitan areas likely support significant wage earnings due to the superior 
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skill levels in the labor market.  The elevated earning powers probably contribute to an 
increased demand for more expensive housing units. 
Most of the significant outliers in the scatterplot are the West coast metropolitan 
areas and include Salinas, CA (educational attainment = 22.5 percent), Honolulu, HI 
(educational attainment = 27.9 percent), and Santa Barbara, CA (educational attainment = 
29.4 percent). 
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4.2 Relationship Between Housing Affordability and Professional Employment 
The population share that is employed in the professional sector by metropolitan 
area generated the second highest correlation coefficient score relative to the spatial 
variation in housing affordability.  The correlation score was 0.40 at the 1 percent level of 
significance.  Figure 5 is a scatter plot of the housing affordability ratio and professional 
employment by metropolitan area suggesting that a fairly strong linear relationship exists 
between the two variables.  As the percentage of the population in a metropolitan area
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that is employed in the professional sector increases, housing becomes less affordable.  
As with high levels of educational attainment, a higher percentage of professionals in a 
metropolitan area can cause an increased demand for higher-end housing due to the 
higher earning power of employees in this economic sector.  
Most of the significant outliers in this scatterplot are also West coast metropolitan 
areas and include Salinas, CA (percent professional employment = 29.2), Honolulu, HI 
(percent professional employment = 33.8), and Santa Barbara, CA (percent professional 
employment = 35.4). 
 
4.3 Relationship Between Housing Affordability and Population Density 
Population density by metropolitan area generated a lower correlation coefficient 
score of 0.27 at the 1 percent level of significance.  Figure 6 is a scatter plot of the 
housing affordability ratio and population density by metropolitan area which suggests 
that, although a linear relationship exists between the two variables, it may not be as 
strong as those lines of best fit for educational attainment and the percentage of the labor 
force in professional employment.  As population density increases the trend line shows a 
higher housing affordability ratio meaning there is likely to be fewer affordable housing 
units in that metropolitan market.  In a relatively normal housing market, high housing 
unit densities often suggest a higher demand for land; as demand for land increase, land 
values tend to rise in a similar fashion.  Thus, developers build more units per acre in 
order to offset the price of land and recoup the cost of land when the houses are sold.  
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Similar to Figure 4 and Figure 5, it is the least affordable metropolitan areas that 
show the most deviation from the line of correlation.  These outliers include Santa 
Barbara, CA (density = 146), San Francisco, CA (density = 955), and Honolulu, HI 
(density = 1461). 
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4.4 Relationship Between Housing Affordability and Population Growth Rate 
The literature review in this thesis indicated that housing affordability in a 
metropolitan area may be explained by that areas growth rate.  However, the correlation 
coefficient of 0.10 was not significant suggesting that the empirical findings in this thesis 
indicate that growth rate did not significantly contribute to any explanation of the 
variation of housing affordability.  A visual inspection of the scatterplot in Figure 7 also 
indicates that a weak relationship exists between these two variables. 
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 The existing literature linking population growth rate to housing affordability is 
divided; where several studies indicate that a high population growth rate can lead to 
more expensive housing and others suggest that a high population growth rate indicates 
increased availability of affordable housing and higher mobility.  Most of these studies, 
however, acknowledge that housing cost is a product of supply and demand and that 
different markets have different regulatory mechanisms to address growth (i.e. some 
metropolitan areas encourage growth and other metropolitan areas discourage growth).  
Metropolitan areas that discourage growth but are also experiencing growth, tend to have 
higher housing values (i.e. the California metropolitan areas in this study).  On the 
contrary, metropolitan areas that appear to encourage growth (i.e. the Texas metropolitan 
areas in this study) tend to have lower housing values.   
 The existing literature linking population growth rate to housing affordability has 
mixed findings.  Several studies indicate that a high population growth rate can lead to 
more expensive housing and others suggest that a high population growth rate indicates 
an increased availability of affordable housing that attracts new migrants.  Most of these 
studies, however, acknowledge that housing cost is a product of supply and demand and 
that different markets have different regulatory mechanisms to address growth (i.e. some 
metropolitan areas encourage growth and other metropolitan areas discourage growth).  
Metropolitan areas that have experienced a recent history of rapid growth and then try to 
manage that growth by introducing permit caps, urban growth boundaries and tough 
growth management legislation tend to be the same metropolitan areas experiencing high 
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housing values and above average housing affordability ratios (i.e. the California 
metropolitan areas in this study).  On the contrary, metropolitan areas that appear to 
encourage growth (i.e. the Texas metropolitan areas in this study) tend to have lower 
housing values.   
 
4.5 Regression Analysis 
It is shown above that the variables most closely correlated to our housing 
affordability ratio are educational attainment, professional employment, and population 
density.  A regression analysis is used here to provide an additional explanation of the 
effect of the housing affordability ratio when these variables interact.  This research 
hypothesized that the housing affordability ratio by metropolitan area can be explained by 
variation in specific key independent variables including: home prices, household 
incomes, educational attainment, and population density.  Other independent variables 
that may explain housing affordability include the population growth rate and 
employment composition (the percentage of the population employed in professional, 
service, and sales and office occupations).  Through regression analysis it is determined 
that the significant independent variables in this thesis included educational attainment 
and population density.  Although population growth rate has been heavily linked to 
housing affordability in the literature, it was left out of the final regression model due to 
its low correlation score and lack of statistical significance.  Also, because of the high 
correlation between educational attainment and the percentage of the population 
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employed in the professional sector5  (0.94 at the 1 percent level), only educational 
attainment was included in the final regression model. 
 The literature review indicated that geographic region may also explain some of 
the variation in affordability across metropolitan areas.  Categorical variables for Census 
Region6 and Division7 were added to the model with the thinking here that the regression 
model is strengthened by including a geographic component.  It should be noted that 
Census Division was ultimately chosen since it is more geographically disaggregated 
than Census Region.  The following is the final model of the regression analysis for this 
thesis and Table 13 presents the detailed results: 
 
 
HAR = 0.89 + 0.00072 density + 0.0355 education + 0.1179 Census Division 
 
R-square = 0.41 
F-Statistic = 62.01 at the 1% level 
 
 
 
This final regression provides a model that shows the line of best fit with the y-
intercept (0.89) and regression coefficients for density (0.00072) and education (0.0355).8  
The regression coefficient represents the amount the dependent variable will change 
when the corresponding independent variable changes by one unit.  Here, with all else 
                                                
5 When both educational attainment and professional employment were included in the regression model 
each had a VIF greater than 9; indicating a multicollinearity problem.  Consequently when only educational 
attainment was included in the model its VIF was 1.05. 
6 Coded variables for Census Regions are as follows: 1=Northeast, 2=Midwest, 3=South, and 4=West. 
7 Coded variables for Census Divisions are as follows: 1=New England, 2=Middle Atlantic, 3=East North 
Central, 4=West North Central, 5=South Atlantic, 6=East South Central, 7=West South Central, 
8=Mountain, and 9=Pacific. 
8 The regression coefficient for Census Division cannot be interpreted in the same way because coded 
variables were used as opposed to a continuous variable in the multiple linear regression model (as opposed 
to a logistic regression model). It is assumed that the Census Division of a metropolitan area will be held 
constant. 
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constant, if density increases by one unit in a metropolitan area, its housing affordability 
ratio is predicted to increase by 0.00072.  Likewise, if educational attainment were to 
increase by one unit in any given metropolitan area, its housing affordability ratio is 
predicted to increase by 0.0355. 
 
 
Table 13: Housing Affordability Ratio Regression Output, Final Model 
Variable Parameter Estimate 
Standard 
Error t Statistic P-value 
Intercept 0.89 0.1252 7.127 <.001 
DENS 0.00072 0.0123 5.854 <.001 
EDUC 0.0355 0.0043 8.321 <.001 
DIV 0.11785 0.0133 8.884 <.001 
 
 
  
Through this regression analysis it has been determined that 41 percent (R-square) 
of the variation in housing affordability by metropolitan area can be explained by three 
variables: educational attainment, population density, and Census Division.  This best-fit 
model emphasizes that, across all 276 metropolitan areas, the traditional indicators of 
educational attainment and population density prevail over different types of economic 
sectors and employment composition even though some of the existing literature has 
suggested these employment/economic issues may be a leading cause of housing 
affordability problems.  Additionally, this model illustrates the significant influence of 
the relative location of a metropolitan area.  For example, when the Census Division 
variable is removed from the model the R-squared value drops nearly 18 percent (from 41 
percent to 23 percent).  Visual inspection of Figure 1 reinforces this finding where those 
metropolitan areas with the highest housing affordability scores (i.e. least affordable) are 
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geographically clustered on the West coast and the lowest housing affordability scores 
(i.e. most affordable) are clustered in the southern Mississippi River basin. 
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CHAPTER V 
 
CONCLUSION 
 
 
 
 This thesis hypothesized that housing affordability problems in select 
metropolitan areas are a result of the dynamic interaction that exists between both home 
prices and household incomes while additional important explanatory variables include 
the educational attainment of the metropolitan workers, overall population densities and 
relative location as measured by Census Division.  In this analysis, a housing 
affordability ratio (expressed as the relationship between median housing value and 
median household incomes) was used as a proxy to measure housing affordability.  This 
ratio made it possible to correct for different purchasing powers that occur between 
metropolitan areas with very different economies.   
 The first key finding in this thesis is the clear regionalization of housing 
affordability.  The metropolitan areas with higher housing affordability ratios (least 
affordable) are concentrated along the West Coast and the metropolitan areas with lower 
housing affordability ratios (most affordable) are concentrated in the lower Mississippi 
River basin.  The second key finding is that housing affordability is determined more by 
the variation in house values than by the variation in household incomes; where, across 
all metropolitan areas there is little variation in household income relative to the variation 
found for house values.  This finding is consistent with the existing literature reviewed in 
this thesis and also parallels the results of a recent 2006 Census Bureau study which 
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found that Nationwide, median home values jumped 32 percent from 2000 to 
2005[and] household incomes have not kept up, dropping 2.8 percent during the same 
period (Ohlemacher 2006). 
 The final regression model shows that the key triggers of our model are 
educational attainment, population density and Census Division.  These variables interact 
in such a way as to explain 41 percent of the variation in the housing affordability ratio 
by metropolitan area.  The non-significant variables tested included population growth 
rate and employment composition in new economy industries.  These results imply that 
the high-technology jobs that typically characterize the New Economy may be embedded 
in other traditional industries (i.e. innovations in research and design for manufacturing 
processes).  Consequently, conventional measures of employment composition may be 
less helpful in explaining variations in housing affordability ratios than simple crude 
overall measures of the workforces skill levels as measured by overall levels of 
education attainment.  The implication is that well-educated workers realize higher 
average wages and, thus, bid-up the prices of houses.  However, not all workers are able 
to participate in this process as evidenced by the lack of variation in median household 
incomes across metropolitan areas when compared to average housing prices  
 This thesis did not find that population growth rate was a significant indicator of 
housing affordability across metropolitan areas.  This is likely due to the vastly different 
regulatory powers that are exercised in some jurisdictions and not in others; causing some 
jurisdictions to purposefully hinder growth while others encourage it.  
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This thesis focused on metropolitan areas across the United States.  It is 
acknowledged that to reach a clearer understanding of affordability, further analysis is 
needed.  Future research should examine housing affordability ratios within specific 
metropolitan areas to determine if those metropolitan areas that are considered less 
affordable generate ghettoized pockets of affordable housing in specific housing sub-
markets within the metropolitan area.  The significant variation in house prices relative to 
the lack of variation in household incomes suggest that some metropolitan workers in 
low-wage occupations face significant challenges if they are to become home-owners.  A 
more detailed disaggregation of specific metropolitan housing markets may be helpful in 
this regard.  Additionally, more research is needed to determine if growth management is 
solely the cause of higher housing costs in select markets.   And finally, the second 
largest allocation of a household budget is taken up by transportation costs.  For a more 
refined assessment of affordability, transportation costs should also be examined because 
the suspicion here is that some low-income workers must endure substantial commutes in 
order to access affordable housing in the extreme outlying areas of a metropolitan market 
that is dominated by high priced housing in the urban core areas. 
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